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Aooordlng  to  tJie  tame  of  Contraot  N6onr-277«  Taalc 
Order  No.  I,  NR-083-004f  the  work  to  be  performed  by 
the  Contraot  shall  oonsist  of  the  following: 

1.  The  Contraotor  shall  furnish  the  necessary  personnel 
and  faoilitles  for^  and»  In  acoordanoe  with  euoiy  i^truotlons 
Issued  by  the  Soientiflo  Officer  or  his  authorized  represen* 
tatiye  she^.! 

(a)  conduct  suryeys  and  research^  and  analyze  and 
compile  data  and  technical  infonnation«  prepare 
material  for  charts,  manuals  and  reports,  and 
foster  the  training  of  military  and  olyillan 
personnel  in  the  following  fields  of  oceanography; 

(i)  permanent  currents; 

(ill  interaction  of  the  sea  and  atmosphere,  including 
wind  wayes,  swell  and  surf; 

(iii)  distribution  of  organisms; 

(iy)  characteristics  of  the  sea  bottom  and  beaches; 

(y)  tides,  tidal  currents  and  destructiye  sea  waves; 

(yl)  physics  and  distribution  of  sea  and  terrigenous 


and  perform  the  following  work  in  particular; 

(1)  (Confidential) 

(2)  collection  of  analyses  of  bathythermograph 

observations**;  and 

(3)  conduct  of  a  wave  measurement  program  in  the 

Atlantic. 


*  Research  in  connection  with  relations  between  North 
Atlantic  sea  ice  and  Arctic  weather  was  transferred  to  Task 
Order  7  of  Contract  N6onr-277  on  May  15 »  1949  and  will  bo 
reported  in  a  separate  Periodic  Status  Report. 

**  The  tabulation  and  filing  of  bathythermogra^  observations 
was  transferred  to  Task  Order  71  of  Contraot  Noonr-277  on 
May  15 •  1949 
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This  report  oontalns  a  Bummary  of  irork  oarried  out 
under  Contraot  N6«ir-277>  Task  Order  Ho*  X  br  the  Woods 
Eohe  Ooeanographlo  Xnatitutlon  under  the  foliowlng 
\  headings : 

r*.  /'a  Page 

Papers  Published  2 

Papers  Sutaialtted  for  Publloatlon  2 

mtroduotlon  3 

^TOperation  CABOT*  3  ; 

Ooeanographlo  Surreys  off  Seat  Coast  of  United 
States;  5 

ATotlo  Ooeanography;  ^  7 

Salinity  Titrations  find  Calibrations  of  Thezmo* 

Bieters  8 

Assistanoe  to  B^drographlo  Of floe  9 

Sea  Surfaoe  Ware  Studies  9 

:a  Unattended  Ooeanographlo  Zhstnonents  ,  9 

Personnel  11 


"Borlsontal  Diffusion  Due  to  Ooeanio  TUrbulenoe" 

VIII,  Ho»  3*  PP*  199-2259  Oeoeza] 


liar*  Res*.  Vol*  VIII,  Ho»  3*  PP*  199-2259  Oeoezabe: 
by  Henry  Stoonel* 

"The  Oulf  Stream,  a  brief  history  of  the  Ideas  oon< 
Dg  Its  oause",  Sol*  Monthly^  Vol*  LXX,  Ho*  A*  PP* 


oern: 
242-25 


Papers  Submitted  for  Publloatlon 

"A  Study  of  nixing  Prooesses  orer  the  Bdge  of  the 
Continental  Shelf"  by  A*  R*  lilller  has  been  aooepted 
by  the  Journal  of  Uarlne  Researoh  for  publloatlon* 


OoiBplatioa  of  tbls  progress  report  was  serlouslj 
delayed  by  the  Dlreotor*a  tmei^eoted  rlsit  to  gngiond 
during  April  and  Hay  and  by  the  absence  of  many  Bmmbers 
of  the  staff  during  June  beoause  ot  (^ration  CABOT* 

It  may  be  of  interest  to  report  here  rery  briefly 
on  the  status  of  physioal  oceanography  In  England*  The 
new  National  Oceanographic  Institute  has  been  aotlTated 
to  the  point  where  field  work  is  now  in  progress ,  but  as 
yet  (Uay)  a  site  for  the  laboratory  has  to  be  selected* 
During  the  spring  both  the  NULLdi  SC0RSB7  and  the 
DISCOTEBT  II  departed  for  Antarctic  waters*  These  vessels 
have  been  thoroughly  refitted  and  are  manned  by  civilian 
crews*  They  will  be  away  from  England  for  about  two  years* 

DISCOVISRT  IZ  was  visited  two  days  before  she  left 
London  by  Dr.  a*  E*  R*  Deacon,  Dr*  E*  C.  Bullard  and  the 
writer*  By  modern  standards,  instrumentation  remains 
primitive  and  the  program  for  the  cruise  seemed  rather 
leisurely*  In  general,  only  one  deep  station  a  day  will 
be  occupied*  The  objective  is  to  fill  in  gaps  in  the 
existing  data  of  the  DISCOVERT  C(»nmittee* 

It  is  expected  that  by  the  time  the  field  peurties 
return  a  headquarters  laboratory  will  be  in  operation  and 
new  instrumentation  will  have  been  constructed*  For 
exasiplei  Dr*  Bullard  is  designing  equipment  for  measuring 
the  heat  flow  through  the  bottom  sedlmiwts,  based  on  his 
experience  off  California  last  year*  Ih  all  probability, 
the  laboratory  will  be  in  the  neighborhood  of  London  so 
as  to  be  near  the  major  universities* 

It  is  evident  that  the  main  interest  in  oceanography 
among  university  scientists  in  England  is  in  the  field  of 
geophysics*  It  can  be  e3g>eoted  that  the  program  of  the 
new  National  Oceanographic  Institute,  once  the  ships  return, 
will  for  a  while  be  mainly  centered  around  geophysical 
eiploration  of  the  waters  off  the  European  coast*  There 
seems  to  be  a  lack  of  people  interested  in  the  more  classical 
aspects  of  oceanography  and  it  is  partly  for  this  reason 
that  the  new  laboratory  has  been  organized* 


Operation  CABOT 

During  the  period  of  this  report,  plans  for  a  multi- 
ship  survey  of  tto  Oulf  Stream  were  under  discussion*  Ih 
a  letter  to  the  Qydrographer  dated  13  January  1950,  the 
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n«edB  for  suoli  a  surrey  were  outlined.  Since  It  is  esppeoted 
that  a  good  fraction  of  the  work  under  this  oontraot  during 
the  next  year  or  so  will  center  curound  the  results  aohlerM 
on  Operation  CABOT,  as  the  surrey  oaoe  to  be  called.  It  nay 
be  pertinent  to  sunmarlse  here  the  pre-CABOT  situation* 

Under  this  oontraot  during  the  past  sereral  years,  we 
hare  been  trying  to  derelop  a  better  picture  of  the  current 
pattern  existing  at  any  glren  tine  In  a  oonsldwable  area 
of  the  ocean*  Atteng^ts  to  use  the  oonrentlonal  teohnlgues 
of  oceanography  immediately  after  the  war  produced  rery 
Indifferent  results*  7or  example,  during  1946-1947  the 
ATLANTIS  systematloeilly  occupied  about  180  deep,  water  bottle 
stations  In  the  triangle  between  Cape  Hatteras,  Bermuda  and 
Puerto  Rico*  It  Is  hardly  an  exaggeration  to  state  that  no 
new  understanding  of  the  circulation  In  this  area  resulted 
from  this  rery  considerable  operation*  About  eight  months 
of  ship’s  time  was  Inrolred*  We  aohlered  an  orderly  grid 
of  deep  obserrations  corerlng  the  whole  area,  yet  neither 
the  T«S  correlation  teohnlgue  nor  the  calculation  of  dynamic 
heights  has  disclosed  anything  of  pa^loular  Interest*  We 
cannot  eren  describe  the  distribution  of  temperature  and 
scLllnlty  In  the  area  significantly  better  than  was  possible 
from  the  prerlous  scattered  obserrations* 

Ylhlle  orer  a  period  of  many  years  the  systematic  corering 
of  the  ocean  with  deep  temperature  and  salinity  obserraticms 
may  lead  to  anno  further  adranoes,  the  Law  of  Diminishing 
Returns  has  erldently  begun  to  operate*  Two  new  approaches 
to  the  circulation  problem  were  therefore  erolred  and  hare 
been  under  derelopment  of  recent  years*  The  first  depends 
on  Improred  narlgatlon  and  the  second  on  securing  long  series 
of  continuous  data  at  fixed  points  within  a  glren  area*  Since 
with  Loran  we  could  obtain  fairly  good  narlgatlonal  control 
along  the  Gulf  Stream  between  Cape  Hatteras  and  the  Grand 
Banks,  we  turned  our  attention  to  this  area*  Nerertheless, 
the  search  for  more  accurate  and  more  widely  applicable  narl¬ 
gatlonal  techniques  continues  to  be  a  pressing  need  In  oceano¬ 
graphy*  Nothing  but  the  best  possible  narlgatlon  glres 
promise  of  leading*  to  the  solution  of  a  number  of  problems 
In  physical  oceano^aphy.  Vfhlle  we  are  still  extremely 
hopef^  of  the  usefulness  of  unattended  Instruments,  this 
part  of  our  program  cannot  begin  to  bear  fruit  until  after 
sereral  years  hare  elapsed* 

The  preliminary  work  along  the  edge  of  the  Gulf  Stream 
emphasised  the  streaky  nature  of  ocean  currents,  their 
rarlablllty  in  speed  and  position,  and  the  foxmatlon  at  large 
eddies  on  either  side  of  the  mean  track*  such  conditions 
are  probably  extreme  In  the  western  part  of  each  ocean,  but 
the  possibility  that  they  are  rather  general  phenodsena  should 


not  bo  OTorlookod.  For  ozazrolo,  during  the  aunner  of  1949 
the  ASLANIIS  followed  the  Gulf  Stream  Syatom  northeaatward 
to  about  mld-ooean»  and  aa  far  aa  oan  be  Judged  through 
oeleatiel  navigation  and  the  bathythermograph  the  oharaoter 
of  the  ourrent  remained  unchanged* 

Aa  the  new  teohniquea  of  atudying  ourrenta  dereloped, 
doubta  frequently  aroae  aa  to  the  proper  interpretation  of 
the  aorta  of  data  that  oould  be  aeoured  by  a  ain^e  ahip, 
no  matter  how  akillfuUy  ahe  might  be  uaed.  Itia  a  great 
aatiafaotion  that  the  preliminary  reaulta  from  CABOT 
indioate  that  our  previoua  interpretationa  have  been 
eaaentially  oorreot*  Now  that  we  oan  deaoribe  with  aome 
aaauranoe  the  aort  of  oiroulation  ayatem  that  we  have  to 
deal  with  near  the  aurfaoe  of  the  ooean,  there  ia  good 
hope  that  our  underatemding  of  it  will  advanoe  more  rapidly* 
Napeoially  it  ia  hoped  that  theoretical  atudiea  oan  be 
guided  into  fruitful  ohannela. 

The  modem  Gulf  Stream  aurreya  have  all  been  undertaken 
during  the  spring  and  early  aummer  montha,  during  the  period 
Juat  before  the  pronounced  aunner  decline  in  tranaport  oooura 
It  ia  furthermore  the  aeaaon  of  aouthweaterly  and  aoutherly 
winda  ao  that  air  temperaturea  are  aeldom  more  than  a  few 
degreea  lower  than  water  temperaturea*  In  NOyeober.  with 
rapidly  inoreaaing  transport  and  pronounced  oonyeotion  in 
both  mediuma,  quite  a  different  aituation  might  prerail* 
Howeyer,  we  are  now  in  a  much  better  position  to  proceed 
with  the  study  of  contrasting  conditions  using  a  single 
shlp»  for  we  are  fairly  certain  that  our  picture  of  the 
typical  spring  situation  is  reliable* 

A  remaining  major  problem  is  the  study  of  the  velocity 
change  with  depth*  The  technique  uaed  by  Dr*  Bdmond  Nhtson 
last  summer  appears  to  give  reliable  results  and  he  is 
returning  to  Woods  Hole  this  aummer  to  undertake  a  more 
extensive  series  of  measurements* 

The  pressing  need  now  la  for  surface  current  surveys 
in  other  parts  of  the  ocean*  For  ezaiqple,  is  the  ourrent 
also  streaky  in  the  trade  wind  region?  No  marked  Improvement 
in  Sonar  Charts  or  Sutmarine  Supplements  oan  be  made  until 
such  a  basic  question  is  answered* 


Oceanographic  Surveys  off  Bast  Coast  pf  United  States 

Two  cruises  have  been  made  during  the  quarter  in 
ALBATROSS  HI,  the  U*  S«  Fish  and  Wildlife  Service  vessel, 
in  which  data  have  been  gathered  in  the  New  York  Bight 
and  off  the  coast  of  North  Carolina* 
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paring  Oruina  30,  4*13  Januarjr,  acidity  and  iron  deter- 
Blnatione  eere  made  in  the  wake  of  the  acid  dispoeal  barge 
’^BayreriUe”  during  an  entire  duaping  period  to  determine 
the  rate  of  diffueion  of  the  effluent  during  winter  conditions* 
The  thirty-seren  oceanographic  stations  were  reoocupied  over  a 
grid  in  the  Hew  York  Bight  area  in  which  analyses  of  iron  and 
oocygen  content  were  made  immediately  and  salinity  sasqples  for 
later  analysis  were  collected.  Sixteen  drift  bottles  and  ten 
drift  cards  were  released  at  each  of  the  thirty-seven  stations. 
In  addition,  a  detailed  oceanographic  survey  of  the  waters 
over  the  continental  shelf  off  North  Carolina  was  made  with 
sea  samplers  and  auxiliary  sea  samplers  used  alternately* 
Analjraes  of  oxygen  and  phosphorous  content  were  made  immediately 
on  alternate  legs  across  the  shelf*  Salinity  samples  were 
collected  for  later  analysis.  Sixteen  drift  bottles  and  ten 
drift  cords  mere  released  at  each  of  fifty-one  positions  in 
Carolina  waters*  Bathythermograms  were  also  made  giong  the 
route  between  the  New  York  area  and  northern  North  Carolina 
and  eight  drift  bottles  and  five  drift  cards  were  released  at 
five  positions.  The  STD  and  Yathometers  were  operated  con¬ 
tinuously  throughout  the  cruise.  Accurate  positioning  was 
determined  through  frequent  use  of  Loran* 

#Kf  crhiae  *^0 

I60d  salinity  sasgtles  were  collected 

635  oxygen  determinations  were  made  on  board 

463  phosphate  •*  n  w  n  n 

277  iron  •*  »  n  «  w 

402  bathythermograph  lowerings  of  which  161  were 
with  the  multiple  sea  sampler,  and  the  remainder 
with  auxiliary  sea  samplers 

1450  drift  bottles  and  900  drift  cards  were  areleased 
at  93  positions.  Of  these  there  have  been  to 
date  .(30  June) : 
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5 

stations 

in  the 

N*  Y*  area 

10  card 

1? 

•r 

3 

If 

If  If 

ff  ft  ff 

26  bottle 

If 

6 

If 

ff  If 

Carolina  area 

1  .card 

If 

If 

1 

If 

If  It 

If  If 

7 


During  Grulsu  32,  25  Fel>ruar7  to  6  Uaroh,  the  teoperatore 
and  salinity  surTsy  off  North  Carolina  was  repeated  using 
nultiple  sea  sasq;>lers  and  auxiliary  sea  sasiplers  alternately 
and  the  STD.  Bottaa  samples  were  also  obtained  by  fixing  the 
sediment  trapping  part  of  a  "sooQpfiah"  on  the  forward  end  of 
the  auxiliary  sea  sampler  in  place  of  the  nose  piece  (Figure 
1).  Drift  bottles  were  released  at  forty-nine  positions. 

?rf 

1096  miles  in  sections  were  corered  over  North  Carolina 
contlnented  shelf 

341  bathythermograms  were  made 

164  with  multiple  sea  samplers,  the  remainder  with 
auxiliary  sea  samplers 

129s  salinity  samples  were  collected 

111  bottom  sediment  samples  wore  collected 

550  drift  bottles  were  released  at  forty-nine  positions. 
Of  these  there  have  been  7  returns  to  date  (30  June) 
from  3  positions. 

The  field  worh  on  Cruises  30  and  32  was  supervised  by 
Dr.  Ketchum  and  Ur*  Bunpus. 

The  material  gathered  from  the  seven  cruises  over  the 
Carolina  shelf  is  in  the  process  of  being  studied  for  the 
preparation  of  a  report  on  the  oceanography  of  that  region 
which  will  cover  the  January  to  June  period. 


On  the  winter  cruise  of  the  Navy  icebreaker,  U.S.S.  2D1ST0 
(AOB-2),  Martin  J.  Poliak  and  William  G.  Itotcalf  made  ooeano- 
^aphlo  observations  at  the  request  of  the  Hydrographic  Office 
and  the  Office  of  Naval  Research.  The  SD3ST0  left  Boston  on 
10  January  returning  unexpectedly  two  weeks  later.  She  left 
again  on  8  March  and  returned  on  5  May  after  a  cruise  extending 
into  Baffin  Bay.  Duo  to  poor  weather,  plus  the  faot  that 
oceanography  had  a  very  low  priority,  only  five  hydrographio 
stations  were  occupied  and  about  50  bathythermograph  lowerings 
were  made.  In  addition,  ice  observations  ware  made  regularly 
whenever  the  ship  was  in  the  vicinity  of  ice. 


.  e  . 


A  hydrographlo  wlnoh  was  put  aboeurd  tbe  2D1ST0  by  tbe 
Woods  H^e  Ooeanographlo  Institution  and  prored  to  be  satis¬ 
factory  until  tbe  eleotrlo  motor  burned  out*  This  motor  was 
replaced  by  one  loaned  by  the  ship  and  the  winch  again  was 
used  satisfactorily.  The  winch  was  left  on  the  ship  for  use 
during  the  coming  summer  operation  in  the  arctic. 

A  confidential  report  of  the  program  was  submitted  to 
the  Hydrographic  Office  for  approval  early  in  Tune.  A  copy 
was  also  provided  for  tbe  USS  EDISTO. 


Salinltif  Titrations  and  Calibrations  of  Thermometers 

The  following  groups  of  salinity  samples  have  been 
titrated: 


XJSS  KDISTO 
HIVE  DOLPHIN 
ATLANTIS,  Cruise  #157 
U.3.  Public  Health  Service 
Miscellaneous  ^ 


60 

1,290 
25 
_ 25 

ITw 


This  work  has  been  carried  out  by  three  full-time 
laboratory  assistants  under  the  supervision  of  Mr.  Poliak. 

During  this  period  the  salinity  laboratory  was  moved 
into  a  constant  temperature  room  and  air  conditioning  was 
provided. 

The  following  thermcmeters  have  been  received  for 
calibration: 

Scrlpps  Institution  of  Ocecmography  1 
U.S«  Navy  Hydrographic  Office  20 

Statements  of  exemination  have  been  issued  for  the 
following  groups  of  thermometers: 

Ice  Point  Index  Thermometer 
only  Corr.  Unsatisfactori 


University  of  Miami  5  1 

U.  S.  Coast  Guard  9 

U.  S.  N.  Hydrographic  Office  10  2  2 

NHOI  2 

This  work  has  been  carried  out  by  Mr.  Pingree  under 
the  supervision  of  Mr.  Bumpus. 
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Aaaistanoe  to  the  Hydrographic  Office 

One  group  of  three  enlisted  personnel  has  reoelyed  one 
weeks*  training  In  the  laboratory  on  the  operation  of  the 
bathytheroograph I  accurate  presentation  of  the  ships  track 
and  temperature  profiles  In  connection  with  Project  MOS 


Sea  Surface  Wave  Studies 

In  cooperation  with  a  radar  group  from  the  Naval  Re^Saroh 
Laboratory  detailed  wave  pole  observations  were  secured  off 
Bermuda  during  a  period  of  about  six  weeks.  NRL  furnished 
the  vessel  and  Is  financing  the  analysis  of  these  data  from 
the  standpoint  of  sea  return*  However,  they  will  also  be 
generally  useful  for  wave  research.  The  observations  cover  a 
wide  range  of  sea  conditions  In  a  part  of  the  open  ocean  for 
which  the  weather  maps  are  particularly  complete.  Two  wave 
poles  were  photographed,  one  graduated  In  6-lnoh  divisions 
and  the  other  In  1-lnoh  divisions.  Thus,  the  data  include 
the  whole  spectrum  of  surface  v/ave  phenomena*  Since  a  power¬ 
ful  telephoto  lense  was  used,  the  moving  picture  record  can 
be  read  In  most  oases  to  a  tenth  of  a  division  on  the  wave 
poles.  The  experience  gained  In  securing  these  data  Is  also 
of  considerable  li!Q>ortanoe  to  v/ave  research. 


Unattended  Oceanographic  Instruments 

Little  work  has  been  done  on  the  temperature  recorder 
since  the  last  report*  It  was  hoped  that  oossients  from 
potential  users  of  the  instrument  would  Indloate  whether 
or  not  the  present  model  should  be  altered.  Difficulty  has 
been  found  In  the  means  of  projecting  the  Luclte  slide  to 
obtain  enlarged  tes^erature  records.  Yie  are  taking  steps 
to  design  or  obtain  the  temperature  elements  at  lower  cost. 

The  present  element  costs  $50.00  apiece  and  It  should  be 
possible  to  reduce  this  cost  to  about  $5.00.  It  has  not  been 
determined  that  the  rectangular  coordinates  of  the  records 
are  entirely  necessary.  A  more  inexpensive  Instrument  could 
be  built  using  a  circular  chart.  In  the  meantime,  one  Instru¬ 
ment  is  being  tested  underwater* 

Internal  parts  of  the  first  experimental  current  meter 
have  been  ninety  per  cent  completed.  The  oast  and  allied 
equipment  is  about  twenty  per  cent  completed. 
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The  case  oonslsts  of  ''Ev^erdur"  oastlngs  for  the  ends 
and  for  the  O-rlng  seal  plates.  These  castings  are  Joined 
by  sections  of  brass  tubing;  however,  It  Is  contemplated 
that  £verdur  tubing  will  be  used.  The  length  of  the 
assembled  case  Is  thirty-three  Inches  and  diameter  five 
inches.  This  does  not  include  the  tall  assembly. 

The  propeller,  which  Is  Included  In  the  tall  assembly, 

Is  a  five  bladed  ]i^erdur  propeller  and  Is  magnetically 
coupled  to  the  revolution  counter  Inside  the  case.  The 
propeller  utilizes  sapphire  ball  bearings  and  preliminary 
experience  Indicates  that  It  has  a  threshold  current 
velocity  of  less  than  1/20  knot.  The  calibration  curve  is 
a  straight  line  from  less  than  1/20  knot  to  1/2  knot. 

Figure  2  Illustrates  the  Inner  mechanism  of  the  current 
meter.  The  revolution  counter  and  es^osure  control  has  a 
shaft  which  Is  mounted  on  conventional  ball  bearings  and 
receives  its  rotational  motion  by  a  simple  magnetic  coupling 
from  the  outside  propeller.  This  portion  of  the  mecheinism 
Is  connected  electrically  to  the  compass  In  the  nose  piece 
of  the  Instrument.  The  present  arrangement  allows  the 
Illumination  of  the  compass  face  to  be  turned  on  for  a  period 
of  approximately  one-half  second  for  every  $00  revolutions  of 
the  propeller.  The  energy  required  to  trip  the  switch  Is 
stored  evenly  over  the  500  revolutions  so  that  extremely  small 
energy  Is  required  from  the  propeller. 

The  clock  rewind,  clock,  film  drive  and  lens  are  mounted 
as  a  unit  and  are  encased  In  a  light-tight  housing  which  Is 
not  Illustrated.  Sixteen  mlMmeter  film  Is  driven  at  the 
rate  of  1/8  Inch  per  hour.  The  lens  Is  made  to  traverse  • 
laterally  on  the  film  at  a  linear  rate  and  to  return  quickly, 
resulting  In  a  sawtooth  pattern  on  the  film.  It  requires  one 
hour  to  make  the  slow  traverse  and  about  1/2  second  for  the 
return. 

One  hundred  feet  of  film  Is  stored  In  the  upper 
magazine;  and  at  the  film  travel  rate  of  three  Inches  per 
day,  the  film  will  last  400  days.  The  film  record  and 
enlarged  print  Illustrates  an  example  of  the  propeller 
being  driven  at  a  constant  speed  while  the  compass  Is  slowly 
rotated  by  a  magnetic  field.  It  Is  expected  that  we  can  have 
the  instrument  ready  for  the  towing  trials  near  the  first  of 
lune  and  will  have  the  mooring  equlianent  evaluated  by  the 
first  of  July. 
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